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Abstract
Objective—To assess the relationship between unintended pregnancy and postpartum
depression.
Design—Secondary analysis of data from a prospective pregnancy cohort.
Setting—The study was performed at the University of North Carolina prenatal care clinics.
Population/Sample—Pregnant women enrolled for prenatal care at the University of North
Carolina Hospital Center.
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Methods—Participants were questioned about pregnancy intention at 15–19 weeks gestational
age, and classified as having an intended, mistimed, or unwanted pregnancy. They were evaluated
for postpartum depression at three and twelve months postpartum. Log binomial regression was
used to assess the relationship between unintended pregnancy and depression, controlling for
confounding by demographic factors and reproductive history.
Main Outcome Measures—Depression at three and twelve months postpartum, defined as
Edinburgh Postpartum Depression Scale (EPDS) score >13.
Results—Data were analyzed for 688 women at three months and 550 women at twelve months.
Depression was more likely in women with unintended pregnancies at both three months (RR 2.1,
95% CI 1.2, 3.6) and twelve months (RR 3.6, 95% CI 1.8, 7.1). Using multivariable analysis
adjusting for confounding by age, poverty and education level, women with unintended pregnancy
were twice as likely to have postpartum depression at twelve months (RR 2.0, 95% CI 0.96, 4.0).
Conclusion—While many elements may contribute to postpartum depression, unintended
pregnancy could also be a contributing factor. Women with unintended pregnancy may have an
increased risk of depression up to one year postpartum.
Keywords
Pregnancy intention; depression; unwanted pregnancy
INTRODUCTION
Unintended pregnancy is common; an estimated 49% of all pregnancies in the US each year
are unintended. While many such pregnancies end in abortion, about 58% result in live
birth. 1 Unintended pregnancy has been linked to poor prenatal care, high risk pregnancy
behaviors,2 increased rates of preterm birth and low birth weight,3 poor social outcomes in
childhood 4 and increased medical costs.5 The relation between unintended pregnancy and
poor neonatal outcomes has been extensively studied, but less is known about the effect of
an unintended pregnancy carried to term on the woman herself after the pregnancy.
Several studies have demonstrated that unintended pregnancy is associated with increased
risk of maternal postpartum depression,6–9 but these studies have limitations. Most have
relied on postpartum recall of pregnancy intention. Longitudinal studies demonstrate that
many women will deny that a pregnancy was ever unintended or unwanted after their
children are delivered.4, 10 This suggests that recall does not accurately capture how a
woman felt about her pregnancy at the time of conception. Therefore, these retrospective
studies may underestimate frequency of unintended pregnancy, and may not accurately
assess the effect of an unintended pregnancy on maternal well-being. A few studies have
collected information about pregnancy intention during the antepartum period, 11–14 but they
have limited generalizability. One included only women with a known history of depression
or high risk screening; 13 another primarily focused on discordance in partner intentions.14
A third was conducted in Brazil, where abortion is illegal, and this population is likely to be
different from that in a place where abortion is legal and available.12
All of these studies also have limited follow-up time at three to six months, which may not
give an accurate assessment of long-term well-being. This dearth of longitudinal studies
with longer follow-up times represents a lack of knowledge about how an unintended
pregnancy may increase risk for postpartum depression. We performed a secondary analysis
of data from a prospective cohort of pregnant women to assess the relationship between
unintended pregnancy and postpartum depression at three and twelve months.
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The Pregnancy Infection and Nutrition Study (PIN) was a multi-phase prospective cohort
study of pregnant women in North Carolina conducted from 1996–2005. The PIN study’s
primary aim was to identify etiologic factors for preterm delivery and related complications
of pregnancy. Details of the study enrollment and protocols have been described
previously. 15, 16 Between 2001–2005, pregnant women at 15–22 weeks gestational age who
were receiving prenatal care at the University of North Carolina Hospital in Chapel Hill
were offered enrollment in the PIN3 phase of the study. Women were excluded if they did
not speak English, were less than 16 years of age, had multiple gestations, or would not be
able to complete telephone follow-up interviews. Out of 3203 eligible participants, 2006
women (63%) were enrolled in PIN3.
A subset of 938 women from PIN3 were offered enrollment in the PIN Postpartum study
after their deliveries. Women were eligible for PIN Postpartum if they agreed to be
contacted after delivery, lived within a two hour radius of Chapel Hill North Carolina, and
who could be reached by phone at approximately six weeks postpartum. Of the 938 eligible
women, 688 (73%) agreed to participate and completed a interview in their home at three
month postpartum. The women enrolled in PIN Postpartum who did complete this interview
were the population for the current study. There were no significant differences in socio-
demographic characteristics between women who enrolled in PIN Postpartum and those who
were either not eligible or declined to participate. Women who enrolled in the study but who
became pregnant prior to the 12- month postpartum visit (n=45) were not followed, since the
main focus of PIN Postpartum study was weight retention. The study was approved by the
Institutional Review Board at the University of North Carolina, Chapel Hill.
After enrollment in PIN3, demographic information including age, race/ethnicity, education,
marital status, income level and reproductive history was collected through a telephone
interview at 17–21 weeks gestation. Pregnancy intention was assessed with a modified
version of the CDC’s Pregnancy Risk Assessment and Monitoring System (PRAMS)
questions. (Figure 1) Women who were attempting pregnancy at the time of conception
were defined as having an “intended” pregnancy. Women who were not attempting
pregnancy at the time of conception, but who had intended to become pregnant at some
future time were defined as having “mistimed” pregnancy. Women who were not attempting
pregnancy at the time of conception, and stated they had not intended a pregnancy at any
future time were defined as an “unwanted” pregnancy. Mistimed and unwanted pregnancies
were classed together in a global category of “unintended” pregnancy as well. After
delivery, women enrolled in PIN Postpartum were screened for depression during in-home
interviews with the Edinburgh Postpartum Depression Scale (EPDS) at three and twelve
months.17
Analyses were performed on data from the subjects who enrolled in the PIN Postpartum
study and completed the three-month and twelve month postpartum interview. We examined
means, standard deviations and distribution of all continuous variables, and we compared
frequencies of categorical variables. We assessed for missing or extreme values and
concluded that no imputation was necessary due to minimal missing data. Our primary
exposure was pregnancy intention, which was divided into three categories (intended,
mistimed, unwanted). Because of the small numbers of women reporting an unwanted
pregnancy (6% of the total sample), we also combined mistimed and unwanted pregnancies
into a global category of unintended pregnancy in addition to considering the three category
exposure. Our primary outcome was depression at three and twelve months postpartum.
Women were considered to be depressed with an EPDS score of 13 or higher, as this cut-
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point is generally accepted to ideally balance sensitivity and specificity of the screening
tool. 17, 18
Other possible risk factors for postpartum depression were considered as potential
confounders of the pregnancy intention and postpartum depression relationship. Possible
confounders were selected based on prior literature and likelihood of relation to either
unintended pregnancy or depression (age, race, ethnicity, gestational age, income, education,
parity, prior abortion, outcome of index pregnancy). Race/ethnicity was combined into three
categories of white, African American, and Hispanic; the small number of participants
(n=38) reporting Asian, American Indian or unspecified other ethnicity were excluded
whenever race/ethnicity was included in the analysis. Education level was collapsed to two
categories of high school graduate or less vs. more than high school. Income was related to
federal poverty levels through calculations from reported income and reported household
size. Poverty level was considered as both a continuous variable (percentage of federal
poverty level accounting for household size) and a categorical variable with <300% federal
poverty level as a cutoff for low-income status.
We used log binomial regression models to estimate risk ratios and 95% confidence
intervals for postpartum depression in women with intended versus unintended pregnancies,
adjusted for any confounding factors. Possible confounders were examined for differential
distribution in exposure and outcome categories. Those factors which were differentially
distributed were considered to have potential to be confounders. Separate models were
developed for postpartum depression at three months and at twelve months. A full model
was estimated including pregnancy intention, all potential confounders, and interaction
terms. After removal of non-significant interaction effects based on likelihood ratio tests, we
estimated the risk ratio and 95% confidence interval for postpartum depression between
categories of pregnancy intention, adjusted for all potential confounders. We then used a
change-in-effect method to determine which variables were confounders and needed to
remain in the model.19 The final model retained any factors that changed the pregnancy
intention/postpartum risk ratio by >10% when removed. All analyses were performed using
Stata version 12 software. (StataCorp LP, College Station, TX 77845 USA.)
RESULTS
The PIN Postpartum study included 688 women. The mean gestational age was 15 weeks at
recruitment and 19 weeks at the first phone interview when pregnancy intention was
assessed. Three-month EPDS scores were available for all participants. Twelve-month
EPDS scores were available for 550 women (80%), and pregnancy intention data were
complete for 680 women (99%). Missing data were minimal, and any missing data or data
lost to follow-up or study withdrawal were non-differentially distributed by pregnancy
intention, postpartum depression, and other variables included in the analyses.
There were 433 women (64%) with an intended pregnancy, 207 with a mistimed pregnancy
(30%), and only 40 (6%) with an unwanted pregnancy. With the latter two categories
combined, there were 247 women (36%) reporting an “unintended” pregnancy. The overall
mean age for the cohort was 29.4 years, although those with unintended pregnancies were
somewhat younger that those with intended pregnancies (Table 1). About half of the women
with unintended pregnancy had incomes below the 300% poverty level; only 19% of the
women with intended pregnancy were in this poverty group. The majority of the cohort was
white, but the distribution of race was similar to that of the US population as a whole as
described in 2010 Census data20, 21. The unintended pregnancy group had fewer whites than
the intended group. The women in the unintended group also were much more likely to be
unmarried than in the intended group. Overall, it was a highly educated sample; in the
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unintended group 70% had more than a high school education and 90% of the intended
group had more than high school education. Most women had one or more prior
pregnancies, but approximately half were nulliparous. In this study pregnancy, 87% had a
term delivery and 99% had a live birth.
Overall, the prevalence of postpartum depression was low in the sample, with only 7.3%
depressed at three months and 6% depressed at twelve months. When pregnancy intention
was considered, depression was more common among women with unintended pregnancy
than women with intended pregnancy: 11% vs. 5% at three months (p<0.001) and 12% vs.
3% at twelve months (p <0.001). Women with unwanted pregnancy had the highest risk of
depression when compared with mistimed and intended pregnancy at both three and twelve
months (p <0.00) (Figure 2).
Intended pregnancy was the reference group for both the two-level and three-level
categorizations of pregnancy intention in the log binomial models. Before adjusting for any
potential confounders, women with mistimed, unwanted, and unintended pregnancy had
significantly increased risk of postpartum depression at both three months and at twelve
months (Table 2). Both mistimed and unwanted pregnancy were associated with an
unadjusted higher risk of depression, with the greatest effect sizes seen in unwanted
pregnancy compared to intended pregnancy at three months (RR=3.0; 95% CI: 1.3, 6.8) and
at twelve months (RR=5.5; 95% CI: 2.1, 14). We then fit sequential log binomial regression
models to assess interaction and confounding. Based on the likelihood ratio tests, there were
no significant interactions between any variables and pregnancy intention. Age, education
level, and poverty status caused a substantive change in the adjusted risk ratios, and
therefore were retained in the final models as confounders.
In the adjusted models with the three-category exposure, women with unwanted pregnancies
were not significantly more likely to have postpartum depression than women with intended
pregnancies at three months postpartum (RR 1.3; 95% CI: 0.5, 3.1). At 12 months, women
with unwanted pregnancies were over twice as likely to be depressed compared to women
with intended pregnancies (RR 2.3; 95% CI: 0.8, 6.5). For the combined category for
unintended pregnancy, at three months women had minimally increased risk of depression
compared to intended pregnancy (RR 1.2; 95% CI: 0.6, 2.1). At 12 months postpartum,
women with an unintended pregnancy had a two-fold increased risk of depression (RR 2.0;
95% CI 0.96, 4.00).
DISCUSSION
Main Findings
Women with unintended pregnancy had an increased risk of postpartum depression when
compared to women with intended pregnancy. The increased risk was highest at 12 months
postpartum, when women with unintended pregnancy had a three-fold increased risk of
depression and women with an unwanted pregnancy had five times the risk of depression.
After adjusting for confounding by age, education and income level, the risk was still
increased approximately two-fold for both unwanted pregnancies and combined unintended
pregnancies, though the increased risk was of borderline statistical significance.
Overall, prevalence of depression was higher at three months than at twelve months (7.3%
vs 6%), and declined from three to twelve months among the intended-pregnancy group
(from 5.1% to 3.4%). However, among women with unwanted pregnancy, depression
increased between three and twelve months (15.0% vs 19.5%). This suggests that women
with an unwanted pregnancy may have a longer-term risk of depression.
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Our findings linking postpartum depression to unintended pregnancy in this prospective
cohort are similar to those of previous retrospective studies, which have reported an
association with significant confounding by socio-economic factors. This study
demonstrates an association between postpartum depression and unintended pregnancy. As
we lack baseline depression data, it is impossible to state with certainty that this is a causal
relationship; it is possible that women with unintended pregnancies had depression that
preceded the index pregnancy. Women with pre-existing depression may be more likely to
have an unwanted pregnancy; therefore the causality or directionality is difficult to define
with certainty. However, the strength of association, a “dose-response” effect (Figure 2), the
consistency of the relationship with other retrospective studies, and the plausibility and
coherence of the association support the theory of association between unintended
pregnancy and post-partum depression.
This pregnancy cohort is a unique population choosing to continue an unintended
pregnancy. Abortion is legal and generally accessible where this study is performed; most
likely many women with unintended and unwanted pregnancies obtain abortions. Risk of
depression is still twice as high among women with unintended pregnancy, even though they
decided to continue the pregnancy. Since about 25% of all live births result from unintended
pregnancy, even a small increase in risk of depression has significant implications for public
health. Outcomes could be worse among women who wished to terminate the pregnancy but
were prevented from legally or safely doing so, as one long-term study has reported.4
Strengths and Weaknesses
The PIN Postpartum study has both strengths and limitations. The major limitation is the
lack of information on pre-pregnancy depression for the study participants. It is possible that
some patients identified in the study as having postpartum depression in fact have pre-
existing depression. While we did not have a measure of pre-existing depression, our models
were able to adjust for major known risk factors for postpartum depression, including non-
white race and low income.
Another potential limitation is the unreliability inherent in the assessment of pregnancy
intention. Social-desirability bias may make some women unwilling to honestly state that a
current pregnancy is unwanted. While antepartum assessment is closer to the time of
conception, it does still involve recall of intentions prior to pregnancy. Recall bias may
affect women’s answers, and these estimates may not truly reflect intention prior to
conception.
In this study, EPDS was used to assess for depression. The use of a screening scale to define
depression could be seen as a limitation. However, most studies of postpartum depression
use EPDS screen as a proxy for diagnosis, and in practice many clinicians will treat
depression on the basis of the screen alone. Therefore, use of EPDS to define outcome is
well within the limits of general research and clinical practice. The EPDS cutoff of 13 has
sensitivity and specificity as high as 95% and 93% respectively;18 the lower estimate of
positive predictive values is 85%.17 While our analysis is limited by the relatively low rates
of depression in the cohort, the EPDS is still a robust tool in low-prevalence populations.
Finally, while the sample size was large, small numbers of unwanted pregnancies and low
overall prevalence of depression decreased statistical power in the analysis.
Strengths include the longitudinal study design allowing direct estimation of the risk of
depression following an unintended pregnancy carried to term, and this is one of few studies
that has assessed pregnancy intention antepartum in the early second trimester. The large
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cohort with excellent follow-up rates also strengthens our analysis. Finally, the study is
strengthened by the length of follow-up. Women were followed for twelve months,
providing valuable information about the incidence of depression beyond the immediate
postpartum period, which has not been well-documented in prior studies.
CONCLUSION
This study suggests that unintended pregnancy is associated with maternal depression at
twelve months postpartum. Unintended pregnancy may have a long term effect on maternal
well being, even when the woman chooses to continue the pregnancy. Clinically, providers
should consider asking about pregnancy intention at early antepartum visits to screen for
unintended pregnancy. Women who report that their pregnancy was unintended or unwanted
may benefit from earlier or more targeted screening for depression both during and
following pregnancy. Simple, low-cost screening interventions to identify women at risk
could allow targeted intervention when appropriate. Timely intervention could potentially
prevent complications from future unintended pregnancies and the sequelae of depression.
Future research should focus on the complex interaction between social confounders and
unintended pregnancy. Further research which addresses pre-pregnancy depression could
help illuminate the direction of causality between depression and unintended pregnancy.
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Assessment of Pregnancy Intention
* Lack of additivity represents non-respondents to individual questions
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Prevalence of depression by pregnancy intention
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TABLE 1
Participant characteristics and pregnancy intention
Characteristic
Overall Sample By Pregnancy Intention
(n=688) Unintendedǂ (n=247) Intended (n=433)
Mean Age (years) 29.4 26.8 30.9
Mean Gestational Age at 1st interview (days) 138 138 137
Mean Income as % of federal poverty level* 423 316 483
% with income <300% poverty level* 31 51 19
% White 79 68 86
% Black 15 26 9
% Hispanic 5 5 4
% Not married 20 38 9
% Education >high school 82 70 90
% Primigravid 32 29 33
% Nulliparous 49 42 54
% Prior spontaneous abortion 28 24 30
% Prior induced abortion 18 19 16
% Fetal death in study pregnancy 1 0.4 0.7
% Preterm birth in study pregnancy 13 15 11
ǂ
Unintended combines mistimed (n=207) and unwanted (n=40) pregnancies
*
Income reported at enrollment. Relation to poverty level calculated from income and reported household size









































































































































































































































































































































BJOG. Author manuscript; available in PMC 2014 August 01.
